INTRODUCTION
Significant efforts have been dedicated to defining what constitutes high-quality endoscopy. These efforts, centered on developing, refining, and implementing procedureassociated quality indicators [1] [2] [3] [4] [5] have been helpful in promoting best practices among endoscopists and providing evidence-based care for our patients. At the same time, the American Society for Gastrointestinal Endoscopy (ASGE) has generated programming to assist physicians and allied healthcare professionals in understanding how to translate quality concepts into practice. With this work, we now have a stronger sense of how to measure quality at the patient and procedural level.
A critical component of high-quality endoscopy services relates to the site of the procedure: the endoscopy unit. Unlike many procedure-associated quality indicators, evidenced-based indicators used to measure the quality of endoscopy units are lacking. Outside of the United States, the United Kingdom's National Health Services developed the Global Rating Scale (GRS) in 2004 6 with the dual aims of enhancing quality while developing uniformity in endoscopy unit processes and operations. This scoring system was the first to assess service at the level of the endoscopy unit and has been instrumental in reducing wait times, identifying service gaps, increasing patient satisfaction, and reducing adverse events within endoscopy units in the United Kingdom. 7 Additionally, the GRS has demonstrated that measuring an endoscopy unit parameter repeatedly and incorporating it into a quality improvement program leads to improvement for many indicators. [6] [7] [8] Use of the GRS has spread with modification and adoption for use in other countries across Europe 8, 9 and Canada. 10, 11 However, there are limitations with the GRS. Whether improvements in 1 particular indicator are correlated with other areas of endoscopy unit performance and outcomes cannot be ascertained from the GRS data. Also, the process for developing and reaching consensus on the GRS indicators has varied extensively in their rigor and breadth of stakeholder participation. To date, no such effort to identify and promote endoscopy unit-level quality indicators has been performed in the United States.
A compendium of quality indicators for endoscopy units in the United States is needed to strengthen programming around the promotion of quality and to give endoscopy units an organizational framework within which they can direct their efforts. As healthcare reimbursement in the United States becomes more dependent upon demonstration of performance and quality, endoscopists, governing organizations, payers, and patients will be looking for guidance on endoscopy unit-wide performance. Consequently, the ASGE convened a taskforce whose primary objectives were to (1) develop a comprehensive document that identifies key quality indicators for endoscopy units as defined by the literature and expert opinion and (2) achieve consensus on these quality indicators from important stakeholders involved in endoscopy unit operations and quality improvement (Video 1, available online at www.VideoGIE.org).
METHODS

Endoscopy unit quality indicator taskforce
A taskforce composed of a diverse group of 16 representatives from various GI practice settings both in the United States and internationally was assembled on May 19, 2013 . The taskforce consisted of gastroenterologists (14) and GI nurses (2); 8 of the members also held leadership roles within their endoscopy units. The taskforce was further divided into 5 working subgroups to address the following domains: (1) patient experience, (2) employee experience, (3) efficiency and operations, (4) procedure-related endoscopy unit issues, and (5) safety and infection control. The leader of each working subgroup plus the 2 taskforce chairs (L.W.D and J.C.) formed the steering committee.
Study design
The project was divided into 3 phases: (1) systematic literature review and generation of potential endoscopy unit quality indicators by each of the 5 subgroups; (2) approval of these potential endoscopy unit quality indicators by the steering committee and then rating of these potential indicators on several parameters by invited participants using a modified Delphi method; and (3) reaching consensus on a final set of endoscopy unit quality indicators. The steering committee unanimously agreed upon the methodology as outlined above.
Generation, development, and finalization of potential endoscopy unit quality indicators
Over the course of 9 months each subgroup leader conducted a systematic literature review using PubMed, Google Scholar, Embase, and Medline using key search terms to identify endoscopy unit quality indicators for their respective domain. In the absence of data that linked endoscopy unit level indicators with improved patient outcomes, subgroups relied on expert opinion and existing regulatory standards. The subgroups initially examined the work of the United Kingdom's GRS 6 and the Canadian Association of Gastroenterology consensus guidelines on safety and quality indicators 10 to help develop a framework for generating potential endoscopy unit quality indicators. The subgroups used this framework to generate a candidate list of endoscopy unit quality indicators that were then reviewed by the steering committee. The steering committee subsequently met on March 7 to 8, 2014 , to refine these potential endoscopy unit quality indicators and unanimously agreed upon 155 potential quality indicators (patient experience, 46; employee experience, 33; efficiency and operations, 25; procedure-related, 24; and safety and infection control, 27) for the voting phase of the study.
For the purposes of this guideline, the taskforce defined a quality indicator as a particular parameter that is being used for comparison. A quality indicator is often reported as a ratio between the incidence of correct performance and the opportunity for optimal performance, or as the proportion of interventions that achieve a predefined goal. 12 
Reaching consensus on endoscopy unit quality indicators
Given the lack of available data on endoscopy unit quality indicators, the steering committee used a modified Delphi method [13] [14] [15] to reach consensus on which of the 155 proposed indicators to include in the final guideline. The goal of the Delphi process was to measure 2 main parameters for consensus: (1) the extent to which respondents agreed with the importance and relevance of a potential quality indicator and (2) the extent to which respondents agreed with one another. 16 The consensus process consisted of 2 rounds of online voting using the REDCap program (UCSF, San Francisco, Calif). Each participant was randomly assigned to complete a survey related to 1 of the 5 domains. There were 495 individuals invited to participate in the survey, including physicians, nurses, practice managers, and quality officers who were involved with or impacted by quality in U.S. endoscopy units.
In the first round of voting, participants provided demographic information, including gender, role within an endoscopy unit, and practice setting, and then were asked to rate each potential quality indicator on the following 4 questions:
"Is this potential indicator an important parameter related to the quality of care for a patient in an endoscopy unit?" (ie, related to quality) "Is this a meaningful element of a high-quality endoscopy unit / important outcome?" (ie, meaningful to measure) "Is this feasible to measure?" (ie, feasible to measure) "Is your endoscopy unit currently compliant with this parameter?" (ie, compliance with the indicator in their own endoscopy unit) Ratings were based on a 5-point scale (1Zstrongly disagree, 2Zdisagree, 3Zneutral/uncertain, 4Zagree, 5Zstrongly agree). Only those respondents who participated in the first round of voting were invited to participate in the second round. In the second round, participants were shown the same set of potential quality indicators along with the individual's previous response and the most common response of the overall group for the question on relatedness of the indicator to quality. Participants were then asked "How would you now rate this parameter?" using the same rating scale. Two reminder emails were sent to all invited participants during the course of the survey. No incentives were offered.
After both rounds of voting were complete, research questions were generated by each subgroup and then reviewed and unanimously agreed on by the steering committee.
Invited participants
Given that a number of groups are involved with quality as it pertains to an endoscopy unit, a broad range of individuals were invited to participate in the survey. Invited participants included the nurse manager and medical director from endoscopy units participating in the ASGE's Endoscopy Unit Recognition Program, all members of the ASGE's Quality Assurance in Endoscopy Committee, regional presidents of the Society for Gastrointestinal Nursing Association, and members of the American Gastroenterological Association and American College of Gastroenterology's committees on quality. All respondents were deidentified with respect to name and institution during the 2 rounds of voting.
Statistical analysis
Respondent characteristics that were collected as continuous data were presented as means with standard deviations, whereas categoric data were presented as proportions (Table 1) . The median was reported along with the associated percentage of individuals who reported that median for each of the questions asked on the first and second rounds of voting for all of the potential endoscopy unit quality indicators (Tables 2-6) .
Potential indicators had to meet 2 initial requirements to be considered for inclusion in the final guideline (ie, the consensus threshold): (1) the indicator had to have a median of "5" (strongly agree) on the second round of voting, and (2) the indicator needed to have 80% of respondents rate that indicator as a "5" on the second round of voting. Afterward, only the 6 highest-rated indicators (ie, those indicators with the highest percentage scores for respondents rating that indicator a "5" in the second round of voting) from each domain were included in the final guideline. These cutoff criteria were established to identify those indicators that were rated most important by respondents and to provide endoscopy units a feasible framework for which to identify and start measuring quality indicators. Finally, from among this group of indicators, the steering committee identified 5 priority indicators that were determined as those most compelling to measure for a high-quality endoscopy unit. These 5 indicators were selected using previous definitions of a "high-priority quality indicator" and were based on clinical relevance and importance, and evidence or consensus that there was significant performance variation of the indicator among endoscopy units. 4 To avoid excluding other important endoscopy unit quality indicators, all potential endoscopy unit quality indicators, and their representative scores from the survey, are included in Tables 2 to 6 .
Ethical considerations
This study was part of an ongoing quality improvement project aimed at developing quality indicators for endoscopy units in the United States. Given that the study was related to quality improvement and no personal health information was collected at any time, formal institutional review was not required.
RESULTS
Survey respondent characteristics
There were 495 individuals that were invited to participate in the survey. The overall survey response rate for both the first and the second round of voting was 22.2% (range, 14.0% to 33.3%) with the greatest response rate in the domains of employee experience and efficiency and operations. The majority of respondents were female (58.8%) with respondent's role in the endoscopy unit being either a physician (47.6%) or a nurse (21.8%). Most All patients are given an opportunity to ask questions about the procedure before the endoscopy by a professional trained in the consent process. Unit has a policy to review informed consent forms and process on a regular basis. Basic monitoring and recording of patient comfort and pain levels before, during, and after the procedure. Endoscopy unit has a system for gathering patient feedback such as satisfaction surveys, focus groups, or invited comments. Patient is given realistic expectation that some discomfort may be experienced during the procedure. respondents were located at a hospital-based endoscopy unit (52.9%), followed by ambulatory endoscopy centers (41.8%). There were 155 potential endoscopy unit quality indicators that were assessed. With regard to the individual parameters related to quality, meaningfulness, feasibility, and current compliance, the majority of potential indicators had a median of "5" (ie, strongly agree) in each of these 4 areas on the first round of voting. 66 quality indicators met our consensus threshold (ie, had a median of "5" with 80% of respondents rating it a "5" in the second round of voting). From this list, the highest-rated 6 indicators from each of the 4 domains were selected (1 domain had only 5 indicators that met the consensus threshold), yielding 29 endoscopy unit quality indicators that were included in the final guideline.
Feasibility for measuring endoscopy unit quality indicators
Across all 5 of the domains there was marked variation in perceived feasibility of measuring the proposed quality indicators. Although most quality indicators had a median of "5" in the parameter "Feasible to measure," the percentage of respondents who reported this median ranged from 96.2% to 44.8%. It was well recognized that some indicators are clearly significant and deemed meaningful but are less feasible for measurement and implementation in practice and therefore limited in application. Those that were rated highly with regard to feasibility addressed specific endoscopy unit policies and processes. In contrast, the feasibility of measuring endoscopy unit quality indicators was rated most difficult in areas where data were more detailed, harder to collect, and/or needed to be communicated to staff.
Compliance on measuring endoscopy unit quality indicators
Respondents were asked whether their endoscopy units were compliant with the proposed quality indicators.
Again, in each of the 5 domains there was marked variation. Although most potential indicators had a median of "5" in the parameter "Compliance with indicator in their own endoscopy unit," the percentage of respondents who reported this median ranged from 13.3% to 93.3%. Similar to the feasibility results, greater compliance was reported for indicators that addressed specific policies or processes as compared with those that focused on gathering and reporting data.
Patient experience
The patient experience domain incorporated 46 proposed structural and process quality indicators related to 8 subdomains. These subdomains included patients' communication needs and performance, scheduling and appointments, informed consent, procedural indications, communication of results, postprocedure communication and coordination of care, disaster preparedness, and ability to provide feedback. Initially, 23 indicators across the 8 subdomains met the initial consensus threshold with the highestrated 6 indicators then identified (Table 2 ). These top 6 quality indicators centered on 3 areas: (1) informed consent (ie, obtaining necessary signatures and answering patients' questions), (2) communication of results, specifically to referring providers, and (3) postprocedure communication to patients about discharge instructions and the process for how patients could receive their endoscopy reports. Among these 6 indicators there was strong agreement during round 1 voting for the "Meaningful to measure" and for "Feasible to measure" parameters. The majority of voters deemed their own units to be in compliance with all 6 of these endoscopy unit quality indicators. Among the originally proposed indicators that did not reach the initial consensus threshold, 16 had a median of 5 ("strong agreement") with less uniformity (<80%), 6 had a median of 4, and 1 had a median of 3 ("neutral") in the second round of voting. None of the proposed indicators had a median of 2 ("disagreement") or 1 ("strong disagreement") on any parameter in both rounds of voting. Indicators that are shaded white had consensus reached on them (ie, median of "5" on the second round of voting for the relatedness parameter with 80% of respondents rating it a "5") and were the 6 highest-rated indicators for this domain. Note: Patients and payers did not participate in the voting process. Both groups were initially invited but opted not to participate. HIPAA, Health Insurance Portability and Accountability Act of 1996. *Mandated by national regulatory or accreditation standards. Indicators that are shaded white had consensus reached on them (ie, median of "5" on the second round of voting for the relatedness parameter with 80% of respondents rating it a "5") and were the 6 highest-rated indicators for this domain. Note: Patients and payers did not participate in the voting process. Both groups were initially invited but opted not to participate. *Mandated by national regulatory or accreditation standards. Overall patient experience quality indicators were rated highly with respect to the feasibility of their measurement, with 41 of 46 indicators having a median of 5. Lower scores for "own unit compliance" were more closely associated with the excluded indicators on round 2 voting than were lower scores for "relatedness to quality," "meaningful to measure," or "feasible to measure." Indicators receiving lower compliance ratings and considered by the respondents to be less related to quality included: making data on facility costs and quality available, documentation in the patient's health record of indications or surveillance intervals that depart from recommendations or guidelines, and maintenance of a written policy for withdrawal of consent during a procedure.
Research Employee experience
There were 33 potential endoscopy unit quality indicators that were originally developed by expert consensus in the employee experience domain. This domain was further subdivided into areas that covered employee feedback, performance evaluation, training, employee orientation, employee safety, employee recognition, and employee growth. Initially, 10 of those indicators that were proposed met our consensus threshold, of which the 6 top rated indicators were highlighted (Table 3) . Among these 6 quality indicators, all had a median of Indicators that are shaded white had consensus reached on them (ie, median of "5" on the second round of voting for the relatedness parameter with 80% of respondents rating it a "5") and were the 6 highest-rated indicators for this domain. Note: Patients and payers did not participate in the voting process. Both groups were initially invited but opted not to participate. *Mandated by national regulatory or accreditation standards. 5 in the parameter of "Meaningful to measure," whereas 3 of these indicators had a median of 5 for "Feasible to measure" during round 1 voting. One third of respondents deemed their own units to be out of compliance with these 6 indicators. By contrast, among the originally proposed indicators that did not meet our initial consensus threshold, 17 had a median of 5 with less uniformity (<80%) and 6 had a median of 4 in the second round of voting. None of the proposed indicators had ratings for "disagreement" or "strong disagreement" on any parameter. Several themes emerged among the top rated 6 quality indicators for employee experience. For example, half of these indicators underscored the important relationship between training and overall employee experience. Respondents agreed that endoscopy units should provide regular education programs and continuous quality improvement for all staff on new equipment/devices and endoscopic techniques, using tools such as checklists and team training. Furthermore, this training should be competency based, modified in response to staff feedback, and provided by competent trainers. One third of the 6 indicators valued the importance of employee feedback. In this arena, respondents thought that high-quality endoscopy units should foster a culture wherein staff feel empowered to raise concerns about the safety and quality of the endoscopy unit and that there were formal staff meetings. Finally, 1 indicator reflected the importance of performance evaluations and formalized goal setting for employees.
Research questions Is there a correlation between employee experience and other measures of endoscopy unit quality?
Is there a relationship between the quality of the education and a quality outcome (eg, education on endoscope reprocessing and subsequent compliance with all steps)? Is there a relationship between the manager/supervisor performance and the quality of employee experience? Is there a relationship between physician attitudes and the overall quality of the endoscopy unit? What are ways to improve compliance for education and training quality indicators that are rated as meaningful and feasible? What is the relationship between employee recognition programs and the overall quality of the unit? What are the important opportunities for leadership and professional growth in the endoscopy unit? What durations of training are required for safe and independent performance in specific roles within the endoscopy unit? How effective are efforts to enhance staff satisfaction/ training in improving patient satisfaction and other procedure outcomes?
Efficiency and operations
In the efficiency and operations domain, 25 potential endoscopy unit indicators were originally developed by expert consensus. They primarily addressed endoscopy unit and individual leadership, endoscopy unit efficiency, and specific endoscopy unit policies, and were organized into 3 subdomains of leadership/strategic planning, operations, and timeliness. Five indicators met our consensus threshold on the second round of voting (Table 4 ). All 5 of these indicators had a median of 5 in the parameter of "Meaningful to measure," "Feasible to measure," and Indicators that are shaded white had consensus reached on them (ie, median of "5" on the second round of voting for the relatedness parameter with 80% of respondents rating it a "5") and were the 6 highest-rated indicators for this domain. Note: Patients and payers did not participate in the voting process. Both groups were initially invited but opted not to participate. *Mandated by national regulatory or accreditation standards. "Compliance in own endoscopy unit." These indicators tended to concentrate on leadership in the endoscopy unit, with a particular emphasis on its structure and governance, and also focused on quality and meeting regulatory requirements. Among the 20 original quality indicators that did not meet our initial consensus threshold, 10 had a median of 5 with less uniformity (<80%), 8 had a median of 4, and 2 had a median of 3 in the second round of voting. None of the proposed indicators received "disagreement" or "strong disagreement" on any parameter. Additionally, respondents deemed that several important indicators were not feasible to measure and that their endoscopy units were noncompliant. These included the following: that the endoscopy unit has a policy for late arriving patients, wait times for urgent and semiurgent procedures are Endoscopy unit has a specific policy discussing the proper use of single-dose medication vials. Endoscopy unit has policies and procedures that adhere to current ASGE and SGNA guidelines concerning safety and infection control in endoscopy. Handwashing facilities and alcohol-based hand gel are available to patients, visitors, and staff. Indicators that are shaded white had consensus reached on them (ie, median of "5" on the second round of voting for the relatedness parameter with 80% of respondents rating it a "5") and were the 6 highest-rated indicators for this domain. Note: Patients and payers did not participate in the voting process. Both groups were initially invited but opted not to participate. ASGE, American Society for Gastrointestinal Endoscopy; SGNA, Society of Gastroenterology Nurses and Associates. *Mandated by national regulatory or accreditation standards.
tracked, and wait times are communicated to the endoscopy team and made available to referring physicians.
Research questions
What methods are there to foster/develop physician and administrative endoscopy unit leadership skills? What methods should be used to identify a "physician champion" for the endoscopy unit quality program? What methods should be developed to implement a "quality culture" at all levels of patient care and delivery of services within an endoscopy unit? How do efficient practices correlate with specific patient satisfaction measures and other procedurerelated outcomes?
Procedure-related
In the procedure-related domain, 24 quality indicators were originally developed. This domain was further divided into 3 subdomains: preprocedure, procedure, and postprocedure. Among these 3 subdomains, 11 quality indicators met our initial consensus threshold. Among the highest-rated 6 indicators in this group, all had a median of 5 during the first round of voting for both "Meaningful to measure" and "Feasible to measure" with only 1 of these indicators not having a median of 5 in the "Compliance in own endoscopy unit" parameter (Table 5) . Moreover, several themes were observed among these 6 highlighted procedure-related quality indicators, which included the preprocedure processes (eg, preprocedure assessment, patient pause/time out) and postprocedure processes (eg, discharge criteria, pathology specimen reconciliation), assessing and addressing physician competence, and quality measurement and improvement.
Among the 13 originally proposed quality indicators that did not meet our initial consensus threshold, 11 had a median of 5 with less uniformity (<80%) with 2 having a median of 4.5 on the second round of voting. None of the potential indicators in the procedure-related domain received ratings of neutral, disagreement, or strong disagreement on any of the 4 measured parameters. Additionally, an overwhelming majority of proposed procedurerelated quality indicators scored highly as they related to quality, meaningfulness, and feasibility with most respondents reporting that their endoscopy units were currently compliant with all of these indicators. Yet, 2 main areas scored lower in terms of endoscopy units currently being compliant with proposed indicators: (1) assessing competence of endoscopists, specifically having a process in place to detect and address endoscopists' competence and performing peer review of procedures by endoscopists, and (2) measuring the rate of scheduled procedures cancelled/ rescheduled by both the patient and the provider.
Research questions
What is the exact rate of mislabeled specimens obtained in endoscopic procedures? What is the optimal and efficient method for collecting data on procedure quality indicators?
How should the privileging and credentialing process be used to maintain and improve quality in the endoscopy unit, and how does this process influence procedure outcomes? What is the optimal process for endoscopy units to maintain and aggregate endoscopist-specific data on behalf of individual practitioners?
Safety and infection control
In this domain, 27 quality indicators were originally developed and were divided into 2 subdomains: safety and infection control. These proposed indicators included issues related to endoscopy equipment and its handling and issues related to personnel and training in safety and infection control. Seventeen indicators across both subdomains met our initial consensus threshold. The highest-rated 6 indicators from this domain were then identified (Table 6 ). Among these 6, all had a median of 5 for the "Meaningful to measure," "Feasible to measure," and "Compliance in own endoscopy unit" during round 1 voting. The core elements of these top 6 indicators focused on disinfection and maintenance of endoscopic equipment and associated devices and the credentialing of staff (including physicians and nurses) with regard to moderate sedation.
Among the 10 originally proposed indicators that did not meet our initial consensus definition, 8 had a median of 5 with less uniformity (<80%), and 2 had a median of 4 on the second round of voting. None of the proposed indicators received strong disagreement on any parameter. Importantly, nearly all of the proposed quality indicators were rated highly with respect to the "Related to quality" parameter on both rounds of voting, and most respondents reported compliance within their own endoscopy units, showing that indicators of highquality safety and infection control practices in endoscopic facilities are now well recognized and being practiced.
Several indicators were judged to be of significant importance, but ultimately were thought to be less feasible to measure and were among those that were rated lower in terms of compliance. Indicators in this category included the following: mechanisms are in place to contact patients regarding any adverse event after a procedure, and tracking the rate of unplanned admissions/emergency rooms visits for patients who had undergone a colonoscopy. It was well recognized that some safety and infection control indicators may be clearly of significance, and deemed to be meaningful, but ranked as not feasible to be put into easy practice and therefore possibly limited in practical application.
Research questions What systems can be incorporated into the current data collection programs (eg, endoscopy report-generating software) to capture essential indicators on safety and infection control without undue burden? 
DISCUSSION
Through a comprehensive process that consisted of an extensive literature review and soliciting expert opinion, 155 proposed endoscopy unit quality indicators were developed. These proposed quality indicators spanned 5 domains, which included patient experience, employee experience, efficiency and operations, procedure-related endoscopy unit issues, and safety and infection control. Subsequently, to reach consensus on which indicators to include in this guideline a modified Delphi method was used and identified 29 quality indicators related to the quality of an endoscopy unit. This represents the first effort in which quality indicators have been identified for U.S. endoscopy units, and it serves as a tool by which endoscopy units can begin to measure and improve their quality, initiate the process of benchmarking these indicators, and further determine which indicators are closely aligned with patient outcomes.
Patient experience
Consistent with the national adoption of patient experience indicators and reporting mechanisms, numerous studies of patient satisfaction and experience have been performed to assess their correlation with variables of care. Through this work a number of factors have been associated with greater patient satisfaction in endoscopy units. Such factors include the staff's personal manner, technical skill of the endoscopist, endoscopy unit environment, clear communication from the endoscopist both before and after the procedure, and prompt access to endoscopic services. 17, 18 Additionally, the importance of pain control and patient experience at an endoscopy unit has been widely reported, with the correlation between the 2 varying among studies. In fact, recent data suggest a surprising inverse relationship between patient comfort and dosing of moderate sedation, but directly correlated with outcomes of adenoma detection and cecal intubation rates. 19 Many of the quality indicators identified in this guideline serve to monitor and measure many of these factors with the goal of ultimately improving them.
At the same time, none of the studies on patient experience have developed or evaluated patient-reported outcome or experience measures (ie, generated from the patients' perspective), which are now recognized to be an increasingly important element of validity. 20 For example, a recent meta-analysis identified that most studies have varied between a focus on the generation of new endoscopy-specific patient experience measures versus modification or validity testing of existing measures, and that most patient experience measures are derived from a clinician's perspective. 21 Finally, although it is important to ensure that patients have a positive healthcare experience, it does remain unclear whether higher patient satisfaction results in better outcomes for patients. 22 In the future, other measures of patient satisfaction and experience will likely be developed and be correlated with accepted quality outcomes in endoscopy. Finally, future work will need to focus on developing and validating interventions aimed at improving the patient experience in endoscopy units.
Employee experience
Although patient satisfaction is well accepted as a quality metric in medicine, employee engagement and experience has been less well explored. Existing literature in the healthcare and nonhealthcare industries demonstrates a direct and positive relationship between patient/customer experience and employee engagement and performance. In healthcare, overall employee workplace experience has tangible consequences, including the successful recruitment and retention of skilled employees. Furthermore, the link between employee engagement and patient satisfaction ultimately affects the quality of patient care. Research published by well-known organizations, including Gallup and Press Ganey, demonstrates the direct correlation between patient and employee experience. However, to date, there are limited studies that identify specific indicators measuring employee experience in GI and endoscopy unit settings in the United States. 37, 40, [49] [50] [51] [52] [53] [54] Much of the literature on employee experience in healthcare has examined promoting high-level leadership practices, 55 having a strong relationship with and support from managerial staff, organizational commitment, 56, 57 work content that is valued by the employee, and workplace environment. 58, 59 Improvements in these areas leads to improved staff retention, less absenteeism, improved team communication, and greater patient satisfaction. Our current study provides one of the first attempts to identify quality indicators as they pertain to employee experience in the endoscopy unit and builds on many of these key concepts noted in the literature. Key indicators identified through our approach highlight that staff empowerment through meetings; ongoing performance evaluations; and training that is continuous, team-based, and modified on the basis of staff feedback are essential to measure, track, and improve on within the endoscopy unit. By measuring employee experience, an endoscopy unit can better understand and implement strategies to improve employee, and therefore patient, experience and thus the overall quality of the unit.
Efficiency and operations
In the current healthcare environment, value is best defined by the delivery of efficient and high-quality healthcare. Although the study of efficiency has been the focus of management in many industries, incorporating efficiency models into healthcare has occurred only recently. In the United States there are few evidence-based publications evaluating operations and efficiency in GI endoscopy [60] [61] [62] and only 1 of these was performed during a time period that represents the current environment of endoscopic practice in the United States. These articles; an expert, opinion-based review article 63 ; and previous operations research conducted by the ASGE and the Medical Group Management Association provided the foundation that was used to develop the categories within the domain of efficiency and operations. Our indicators offer the first attempt to expand on and refine this expert opinion and also construct a framework by which endoscopy units can begin to more consistently measure and track their operations management and efficiency. Having a defined and inclusive leadership with a focus on meeting regulatory requirements with regard to space and operations appeared to be areas of greatest agreement among respondents in our study. Given that these quality indicators and the majority of others in this domain were process measures with little supporting data from the literature, future studies aimed at developing more outcome-based indicators are needed.
Procedure-related
There has been a dramatic rise in the request for GI specialty care in the United States, in particular endoscopic services, over the past 3 decades. [64] [65] [66] In parallel, multiple quality indicators for various endoscopic procedures have been identified. [1] [2] [3] [4] [5] However, these indicators have been focused on individual providers and specific procedures rather than on how they relate to or impact the endoscopy unit. Our study addressed this observation by focusing on procedure-related indicators and how they impact the quality of an endoscopy unit. From our data we discovered several important indicators in the preprocedure, intraprocedure, and postprocedure processes in the endoscopy unit.
Few studies are available that have examined procedurerelated quality indicators for endoscopy units. Furthermore, indicators that have been reported in this domain are overwhelmingly process measures with little supporting data. Much of the literature on procedure-related quality indicators has focused on aspects of the preprocedure and postprocedure process. For example, documenting and performing endoscopic procedures for an appropriate indication increases the diagnostic yield of findings during endoscopy and decreases inappropriate use [67] [68] [69] [70] ;
improved safety outcomes have been demonstrated for performing a patient pause/time-out immediately before the beginning of a procedure [71] [72] [73] [74] [75] ; and the use of validated, standardized discharge criteria has documented benefits in safely discharging patients home after a procedure. [76] [77] [78] [79] Likewise, intraprocedural quality indicators have been enumerated; monitoring [1] [2] [3] 5 and communicating 80 data on quality indicators to providers performing endoscopic procedures has resulted in improved quality and reduced practice variation among providers. Not surprisingly, some of the highest-rated indicators in the procedurerelated domain from our study correlated with work from the published literature. However, much of the literature on procedure-related quality indicators for endoscopy units is based on expert opinion. Areas such as privileging and credentialing for performing procedures, 4, 12, [81] [82] [83] [84] [85] obtaining/documenting informed consent, 6, 10 performing a preprocedure assessment, 4, 86, 87 and providing discharge instructions to patients, 4,10 although identified as important procedure-related quality indicators, have no patient outcomes-related data available to date. This void in robust studies examining outcomes with regard to procedure-related quality indicators highlights the need for continued research in this area.
Safety and infection control
Safety and infection control are of paramount importance to the overall success and efficacy of GI endoscopy. Consequently, performance assessment of endoscopic units must include measures designed to evaluate these elements. Infections related to GI endoscopy are rare events, and most have been related to breaches in established protocols for handling and reprocessing endoscopes. In line with this and concordant with ASGE guidelines, indicators deemed of highest importance in the safety and infection control domain were related to the proper training of staff and having policies and processes in place to ensure maintenance of adequate infection control in the endoscopy unit. Safety and infection control in endoscopic facilities have been the topic of many reviews and guidelines 88, 89 and recently have been the focus of media headlines, with patients experiencing carbapenemresistant Enterobacteriaceae infections after undergoing ERCP. 90 Multiple individual guidelines exist on infection control in endoscopy, 91 adequate room staffing, 92 sedation in endoscopy, 87 and quality indicators in GI endoscopy. 4 Although several guidelines in this area exist, in general many requirements for safety and infection control have little supporting outcomes data. Instead, such recommendations come from consensus by experts with experience in the safe delivery of care in the GI endoscopy setting. Continued work in this area will likely be centered on the development and study of more outcome-based indicators, with supporting benchmark data to help guide improvement work in endoscopy units.
PRIORITY INDICATORS FOR A HIGH-QUALITY ENDOSCOPY UNIT
This guideline provides the first comprehensive list of quality indicators for U.S. endoscopy units. Our rigorous process of examining the available literature, leveraging the knowledge of experts in the field, and soliciting feedback from endoscopy unit stakeholders yielded 155 indicators across 5 key domains, of which we discuss 29 of the highest-rated indicators. Yet, given the large number of quality indicators proposed, we wanted to highlight 5 endoscopy unit quality indicators from among this list that were considered the most compelling to measure and track for a highquality endoscopy unit. The taskforce selected these priority indicators using the following criteria:
Existing support in the literature for an association with improved patient outcomes Consensus among the taskforce members that performance gaps and variation existed These 5 priority endoscopy unit quality indicators include:
Endoscopy unit has a defined leadership structure. Endoscopy unit has regular education, training programs, and continuous quality improvement for all staff on new equipment/devices and endoscopic techniques. Endoscopy unit records, tracks, and monitors procedure quality indicators for both the endoscopy unit and individual endoscopists. Procedure reports are communicated to referring providers, and a process is in place for patients to receive a copy of their endoscopy report. Process is in place to track each specific endoscope from storage, use, reprocessing, and back to storage. These priority indicators reflect the key elements of a high-quality endoscopy unit, and several of them span many of the domains discussed in this guideline. First, ensuring that a defined leadership is in place helps to promote high-performance leadership and organizational commitment, which not only magnifies efficiency and operations of the endoscopy unit but advances staff experience. Second, promoting education and training among staff and endoscopists, and monitoring and providing feedback on their performance, not only stimulates professional development but helps ensure that patients undergoing endoscopic procedures are receiving highquality and safe care. Third, communication with patients and referring providers about a patient's care within the endoscopy unit helps foster a more patient-centered environment, thereby improving the patient experience and improves transitions in care. Finally, embedded within a high-quality endoscopy unit is a culture of safety and high standards for infection control; central to this theme are practices and policies along with monitoring related to endoscope reprocessing. Although these elements are the foundation of a high-quality endoscopy unit, they are by no means complete and all-inclusive. These priority indicators should be considered a starting point from which an endoscopy unit could build on during ongoing quality improvement efforts.
LIMITATIONS
Several limitations exist with our method. Selection bias was present because respondents were a highly motivated and engaged group. Although patients and payers were invited to participate, our voting sample did not include these representatives. Moreover, our response rate of 22.2% is low and can impact the generalizability of our results. Our respondents' interpretation of whether an indicator was related to quality may have been influenced by their own endoscopy units' experience and compliance. Our proposed indicators do not establish formal measure definitions or performance thresholds. The latter is currently limited because of the lack of adequate methods for benchmarking these parameters in practices across the country. The majority of the quality indicators included in the study were process and structural measures; many require development of systems for data gathering and tracking. We acknowledge and anticipate variability in measurement across different practice settings. Last, many of the quality indicators in the survey received high ratings that ultimately did not meet our predefined consensus threshold; it is for this reason that all potential endoscopy unit quality indicators queried appear in the tables.
CONCLUSION
A lack of information on the performance variation among endoscopy departments, and the lack of a current organizational framework by which endoscopy units can direct their quality improvement efforts, suggest a need for evidence-based quality indicators targeted at the endoscopy unit level. Using the Delphi method to establish consensus among leaders in U.S. endoscopy units, we evaluated proposed indicators for endoscopy unit quality. This survey, the first of its kind in the United States, was comprehensive in scope and rigorous in design. The consensus process identified 29 quality indicators related to the quality of an endoscopy unit among 5 domains that included patient experience, employee experience, efficiency and operations, procedure-related, and safety and infection control. Five priority endoscopy unit quality indicators were identified as the most compelling to measure and track for a high-quality endoscopy unit.
The intent for disseminating this information is to guide endoscopy units in their efforts to assess and improve quality by identifying those areas currently deemed most important to measure. Future efforts should include maturation of the indicators into formal measures and development of appropriate tools to capture these types of quality data. As the capability to record and track these endoscopy unit quality indicators grows over time we will learn which parameters are most closely linked to important patient outcomes. We will also be able to apply the same principles of quality improvement using these data on endoscopy unit performance that are currently used to improve endoscopic procedure-related outcomes.
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